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1 
?.his invention relates to balance test.ing 
chines a_ld, paricula-r]y toi uniersal- pivots for 
such machines, United Sta.tes-Patent 2,349i28' 
of' hay, 23; 19 disc!oses a balunce testg: ma-- 
chine- emptoying a short length of vertically dis- 
posed fle:ib!e-cire: uni»,erlly pi, voting a load- 
receiving member on an upright- pin, . pivot 
e!ement of. that. ype is hot subject fo materia.1 
wear and is he]ee deeidedi, y- superlor for testing 
purposes to ball-type- pivots ïe' construction. 
disclosed-in said patent, locates the,w-ire-subs£an 
tially ai the.axis of' sai.upright pin withfl] a-siot 
formed-at, such-axis ne-w.all of the,s!ot, is cït 
through fo aecoodate an element: tra-mit.- 
ring load to-the.wire-fm a work piece-requirg 
ba]an.testing. Iç has-been,found that-the-wire- 
mounting upper end. of- the described, pin tends- 
fo flex slightiy under load due'fo weakne re- 
sulting from the af0rem]%iened slots: 
An objt,of the invention.is.to equip-a-.bala.nce, 
esting machine-with-a universal .pi.rot-comps-- 
ing a-short-length of wire;-and toso susnd,the 
wire from a-support, that load:s-tresses tramit- 
ted to'the spport wi!l be-balancedwith,reta-ti0n 
to the.wire, avoidin any tendency- towardlat-- 
oral :flexure of the support. 
Another obect is to providé, a- universal pivot. 
compring a length of wire-dposed between a- 
pair of spaced arms form the-upper .portion. 
of a pin, and to adapt the upper ends-of such 
arms fo clamp and carry su¢h wire- the lower 
end of - the wire beng 10aded" by.'clampng suel] 
end between a pair-of, arms spaced-traversely 
fo the st-mentim]ed'ar and transmitting a 
load from a member dissed above said pin, 
Another object is to adapt each pair of the 
aforementioned arms to. fit.beteen thoseoLthe 
other pair, and to impart to said arma-a cross 
section deriving, maximum strength, .and forming 
between adjong, arms-rrow st0 radial fo 
said re, affording a reqi.piay betweethe 
two pas. 
ïhese and variou: o£her, objects, are attained 
by the cotruction hereinafter déscribed and 
lustrated.in the accompanyidrawgs, where-- 
in: 
Figs. 1 and 2 are relatively transverse side ele- 
vational views of my proved fiversal pivot. 
Fig. S is an axial vertical sectional view of the 
pivot taken on the le 3 of Fig. 1. 
Fig.  is an axial vertical sectional view of the 
pivot taken on the line  of Fig. 2. 
Figs. 5, 6, 7 and 8 are cross sectional views 
taken respectively on the lines , $, 
and 8 of Fig. 2. 
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In these views, the reference.characer I des- 
ignates a cylindr, ical: upright., pin, supportd- in 
any.' dés.ired manner, ,s- for example, as, appears 
in. said ' Patent. 2,34,288: A, vericatly elongated 
5 upper.section.:, iS, detachable,fi-om the main body- 
of: the pin such section.and the main body meet 
ing diameti'ically of: the pin and the secti0n,seat 
ing:downwardty on a.shouldèr, $:of, the main-body; 
A.dvwel«p, a-nda-headèd:screv 5.jotty, secre 
10 the, lowe portt0n of the section 2: t the ma-fl 
bod, the scre»ç having a" sght d0wnward in-- 
clination toward its leang end to facflitae 
firm seat of the section 2 on the shoulder 
Above. ifs anchored 10wer- portion: the- section 
15 is,cut',swaF, t..f0rman,upwardtg-projectg arm 
8 > aving: te cro-seetional : fbrm: of/a,truncated 
sectm', approximating nnety dégrees; d the 
com'espondïng.upper portion of the ain-ody, 
20, cut wy form: dplite aTm 6 e upper 
end" potions, of:' the. d'eser arms- integra-lly 
carry  pair of« dùpliete- rectngr clampig 
jaws:. ] : whieh-. re. olsely: adjolned, af the axi of  
the-pin Dspsed t:sucasis  short length. 
of: qit stï'ong- nd t  least"st-ightlyfieMble-wire- 
25 :, it'-upper pori8 eig enga:ged betwee-sid 
js. d: retind in vertical] grooves- 9- of te 
jaws, The jaws. are intérconncted-and flrmlF, 
clamped on the wire by a bolt  and nut a, the 
ltter. bg  set- [0- the sïon 2 Prior to 
30 strsing- tle boIt the wire: is . passe- feely- 
throagh . dimetrial pssage   0b of the holà; 
sti»ess :being appl-ied: by- rota.tiOn- of  the. nt. A 
dowel pin I I, fl]serted in the arm 6a, diameti.i. 
cll xtend threug.h the bòlt und,hòlds the lut- 
35 teïfomettiom 
The wir  hasa free.portion between :the jws 
?:nd, pa  o:jaws . 12. clamped.o the, low end. 
rtién-o'f= tewie. Such,freC-portion is- 
length affording- a, dèsirefl- sl:îght..flexure - of the 
40 xvire,,- sueh, lènth : dëpendig- primrilz on the 
maximum- load whieh, the" wie' ïs, ffesigne- fo 
sttafl] '. Te- jaws l Gpl:Cate:the.,jws - ? and 
are integrally formed"m,thlower = end pions 
o- a. poe ci ms . lç dsed,in-part between 
45 th.arms-  and,6.; duplicatiff,the cross secti 
of the: latçer; and integratIy,oerried :by 
cylindrical halves of a head l spaced stistly 
above the jaws . Said halves are rigidly inter- 
connected in complementary relation by a head- 
50 ed screw [ and a dowel pin 16. For clamping 
engagement with the wire, the jaws 2 are inter- 
connecd by a bolt l ? and nut l a, e latter be- 
ing recessed in che of the arms 13. ke the 
jaws , the jaws 12 are vertically grooved ai 
55 to accommodate the wire. It will be m]derstood 
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that the wire must establish a slight space in- 
terval between the jaws of each pair, so that 
clamping stresses app!ied to the jaws will be fully 
effective on the wire. The bolt 17 has a diametri- 
cal passage 10b îreely accolnmodating the wire, 
and is doweled to one of the arms 13 at ! . The 
arms 3 are slightly spaced from the arms G and 
6a by slots  9 substantially radial to the wire, the 
foui" arms jointly forming a vertically elongated 
substantially rectangular chamber 20 accommo- 
dating the îree length of the wire. 
Press-fitted on the head ! 4 is a collar 2 ! ïormed 
with an annular exterior flange 2|a, the dowel 
pin I G preferably serving to rivet said collar on 
the head. Enclosing said collar is an adapter 
holder 22 having an annular flange secured by 
screws 23 to the flange 2|a. The holder 22 car- 
ries any desired adapter 24, ïashioned fo fit a 
certain piece of work (hOt shown) requiring 
balance testing, and accurately centering such 
piece at the pin axis. 
The load ïormed by any work piece applied 
to the adapter 24 is transmitted through the head 
 4 and arms ! S to the wire 8, and the latter trans- 
mits the load to the pin ! through the arms 6 
and a. As thus transmitted, the load has no 
tendency to flex the pin and thus induce inac- 
curacy. Also by mounting the wire as above de- 
scribed, a balancing machine may be suited to 
considerably heavier work loads than have been 
heretofore feasible, in a machine of the same 
size. 
What I clalm is: 
1. In a balance testing machine, the combina- 
tion with a support including a pair of upwardly 
projecting, substantially parallel, spaced arms, 
of an upper pair of coacting clamping jaws fixed 
on the upper end portions of said arms, an elon- 
gated flexible pivot element clamped between 
and downwardly extending from said jaws, a 
lower pair of jaws clamped upon said pivot ele- 
ment in downwardly spaced relation to the upper 
pair of Jaws, a load-receiving member, and a pair 
of substantially parallel arrns downwardly pro- 
jecting ïrom said member and spaced apart 
transversely to the spacing of the upwardly pro- 
jecting arms, and rigidly mounting the lower 
pah- of j aws. 
2. In a balance testing machine as set forth in 
claire 1, one oï said upwardly projecting arms 
being integral with said support, means detach- 
ably mounting the companion arm on the sup- 
port. 
3. A balance testing machine as set ïorth in 
claim 1, the arms of each said pair being disposed 
at least partially .between the arms of the other 
pair, and the two pairs of arms jointly forming 
a chamber wherein said pivot element extends 
between the upper and lower jaws. 
4. In a balance testing machine as set ïorth in 
claire 1, an element interconnecting the jaws oï 
each pair, and adjustable to impose a required 
clamping stress on such jaws. 
5. A balance testing machine as set ïorth in 
claire 1, said load-receiving member being dis- 
posed above and spaced from said upper pair of 
clamping Saws. 
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6. In a balance testing machine, the combina- 
tion with a vertically disposed cylindrical pin, 
comprising a pair oï upwardly proecting arms 
spaced oppositely and substantially equally ïrom 
5 the axis oï the pin, an upper pair oï coacting 
clamping jaws carried by the upper end portions 
of said arms, means for regulably applying a 
clamping stress to said jaws, an elongated flexible 
pivot element clamped between and downwardly 
I0 extending from said jaws, substantially at the 
axis of said pin, a lower pair of jaws clamped 
upon sald pivot element in downwardly spaced 
relation to the upper jaws, a load-receiving mem- 
ber disposed above the upper jaws and substan- 
i.] tially coaxiai with said pin, a pair of vertically 
elongated spaced arms downwardly extending 
from said member, and disposed at least partiaily 
between said upwardly projecting arms, and 
mounting the lower pair of jaws, and means for 
20 regulably applying a clamping stress fo the 
lower jaws. 
7. In. a uiEEiversally pivotal balance testing ma- 
chine, the combination with a flexible pivot ele- 
ment, elongated substantially vertically, of a sup- 
2.5 port for such element including a pair oï up- 
wardly projecting substantially parallel spaced 
arms, means for clamping the upper portion oï 
the pivot element between the upper portions of 
said arms, a load-receiving member, a pair of 
30 load-transmitting arms downwardly projecting 
ïrom said member and spaced apart transversely 
to the spacing of the upwardly projecting arms, 
and means ïor clamping the lower portion oï the 
pivot element between the lower portions oï the 
35 downwardly projecting arms, said element hav- 
ing a portion ïreely extending between ifs 
clamped upper and lower portions. 
8. In a universaily pivotal balance testing 
chine, the combination with a flexible pivot ele- 
40 ment, elongated substantially vertically, of a 
support for such element including a plurality 
of upwardly projecting substantially parallel 
spaced arms, means Ïor clamping the upper por- 
tions oï said arms upon the upper portion of the 
45 pivot element, a load-receiving member, a plu- 
rality of load-transmitting arms downwardly 
projecting ïrom said member and disposed at 
least partially between the upwardly projecting 
arms, and means for clamping the lower portions 
50 of the downwardly projecting arms upon the 
lower portion oï the pivot element, said element 
having a portion freely extending between ifs 
clamped upper and lower portions. 
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